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(54) SLIDER AND MAGNETIC DISK DEVICE 

(57) Abstract: 

PURPOSE: To obtain a slider in which a floating surface 
can be formed easily In an arbitrary circular surface. 

CONSTITUTION: A slider is floated at a fine clearance 
from a rotating magnetic recording medium and conducts 
the read/write of data to the magnetic recording medium, 
and a magnetic disk device uses the slider. A film 15 
having a thermal expansion coefficient different from 
the thermal expansion coefficient of a slider body 13 at 
a temperature higher than the operating temperature of a 
slider 11 is formed on a surface on the reverse side of 
a floating surface 14 facing a magnetic recording medium 
12 in the slider body 13. 
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fetT. ijga;^ 7 'I'y**^*^*^®**^ ******* 

at-r Sil^^® 5 f2«E©X ^-l" 
aftEeitE#C?*bTx-5'©U-H/7'f hSfT;5:5 

^^^^'^'^^©iWiEasEftMt^^t^^i^-rsff-tffits 

(*:©S»»3I*J; 0;^^?5:^JC3g*©m 1 ©«i:« 

^^^-f ^^*(*©l!(lE«ftEi«ifrt«I^lf *»-tffitS 

^tfl|©lll- ffi©flS1'^gC*^5,WEfi5^'\">H*^*^Si 



^*|B¥8-1 0 6749 

©ia»iB±Ka/MWi!Ss*>oT#±i.. ssEaftE»«« 

(^lc^*b-Cx-^'©'J-f*/^'f h^n^'^T.y^yM 
7. ^rssaiBfB®«fl^©B'ra© h 7 i7±li«H(iSii- 

»±ffitS?*fi3©ffi»- ttl2:^7'Ty©i!li^^«fc^*> 

iftv»ffl9[©t)fc, ma37.9'f3^*^*©s?^ii^5^*^^* 

[5!?B©»iffl!SiK?^l 
[0 0 0 1] 

CO 0 0 2] Kfl5^^Xi'^««CSS(a>^?i' 

iB,sFan?»s©r. fi«!iB«»Ee«^*-t»x»«iffih 
g;i-rsn*«»-5. ::n*Kih-r«)^c«), «aEe«<* 

7-f i'© r®3Bfj steibTVi^). 
[0 0 0 31 b*^U jfi^iB^7''f;^;5'^«©:*:«*^t 

^t«»E»«4*©EB»t©mWI(£AT, X'^— 
l8^Ee«'(*:©^iii*^««-'«"^-^**'^^^*'^* 

[0 0 0 41 C©J;37S:RgiSj^S:»*-^«'^S^^"^' 
[0 0 0 5] 

\M.%<r>Wh^ 0 2 5 «!t#WT6-131622^^«JcE«S 
nfc:5^7'f ^'Wl^Ea' 02 6«02 5C:telt«A-ABr 
SB. H 2 7 BB 2 5 C*»t-6B-B»rWBI, 0 2 8 
2 5 tc5^-r;=^7-f ^'©8iii:&S*Si?^'^*^"^**« 
[0 0 0 6] a2 5tC*tiT, ;^7'fi'l©»-tffi2© 

Vi«. W-JVaS 3 ©}»««> 0 2 6Rt;02 7»:7i^-rJ: 
ICdb© MS (i' 7 -^7 » J^:!^ t ?5: -3 T . 

[0 0 0 7] ±E«U«©:^7'f3'©«ii:^S**0 
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2 ss'fflViTiftBj-rs. b\-iWLmmm(om&tim^-^ 
nitmm-:fv—Y'^ib^, x7-i'^i®i'-;pa?3Srp 

•&«;:tfc«k»5, U'-;pa53c;^7'f:J'ioS¥:3!ri^» 

[0 0 0 8] 

(1) SfrM©X7-r3^oR3iiBJg««. x5-f^^iow^ 
y h 5 'N©}? L fflifijsa. p*:/!^- h 5 © 

[0 0 0 9] (2) RsiBj^nw*::^!^- h 5 <Dm.mn 

[0 0 101 

mm^m^t^tzib<D^m bi i «m i ©5!?9©iis 

eST*^). HlCiSViT, 1 1 «lsI<g-r^«^IESl««*Js: 1 
2»ca/jNffllBS:&r.T»J:b, Kfli2®«t«:l 2»Cj#U 

^v^i^ 1 3 ©«stse«^t*n^i-r«3±® 1 4 1 

OKI 5*«J^fi£SnTli-5. 

[0 0 11] m2(D%mit, mm-r^mm.fB»mmzi». 

[0 0 12] H3l?^©a[^iS®aE<*t©|!BI!i*t 

[0 0 13] ^3©^BJ». [oI<ET-&mflgB@»({^iCl» 

MI5J8^Ee««s»c5*tLT5'-^'©'J-H/^ 
'T h Sf?^ 5 X ^-f ^^IC^tiT. ;^ ^-f y2t!:«^©WI2« 

^u»m»tnj^-r^^±mtRMm<Dm±\z, t^vBT. 
'Nty H*^*«Hit&nTii*ii«i©ia©M«aB*^6, s(r 



a© '^'*elJ^cl^35io T®ai-r-&v^?^©iKsj^fi!6Ufe 

©T*-5. 

[0 0 1 4] X, H^taaSiSTI^, X, g!t©J!l$ 

*fiPi-r-5>sifia©sic«-3T, t(ne;^7-f^*^*^©»iK3B 
^<t 'o:k^iz.mmmm(r>^^^m-^ z. tti'm^Li^^ 
[0 0 15] ^4©fe^». ^•r^mfsjB»im\z» 

j^? sr^L. mfBm^$zmmmziciLXy'-^'(DV-]i/3 

*#:©E®««<*: t ©^t iBjffitCJI^^fi 3 hfc t^^lPl 
-r4J;5tjg^Sti, ;^7'f^^2t:fr©S!ftjl»3S^J:0:*:# 
;^l«ftK!l^©$B 1 ©K X 7^ y:i(:^©lKtE«ISEfil 

*©« 2 ©ffltt *»ttfct)©Tft-5. 

a? [0 0 16] m5©^BJ«, iHi<i-r ?.«^ES«#:,e 

a»ee)ISfl:©E®S±»ca/MB|liiS:"bt3T*±L, w 
Ea§tEfittt«:lt5tfUT'x-^'©>J-H/7'f h*ff;&: 
3 :^ 3^. «x ^'f y *iitrEE»«*cDBfa© h 7 2/ 

fmm\zii\^^'z. t!fE;^5-f5^©;^7'f 3'*ff©jKaE 

»«E*t«rtJ-r«»±iBtS«ffl©iSfc. m&7.y-(*f 

©ift^sAiiOfeBtiiasofeiT, *ijE;^7'i'y*^ 

©f^I^S2^^:S;a:'&[^I^S^©llS«<^J$Sn;li:<&©T« 
■5. 

30 [0 0 17] 

[f^ffl] mi©«B^©;^5-f3^tr*liT, X7-fy*<*t 

1 3 <r>m.m.i&mm- 1 2 t.nm-i>n±M 1 4 ts^ffli 

©Hfc, ;^5'f3^©»(^ia«J:D'b»iiiaft©'btT, 
X9'fy*<*:l 3 ®!»»3R*t J|;4««R»a*©R 1 5 

[0 0 18] (1) ISl 5©S^lig3S***;^5'f ^'^{^l 3 

\Sil 5©)RiB8«*t;^7'r3'*flci 3 ©iRtSai 0:*:* 
<, 3±ffil 4*q8StE®«K«:i 2lc:3t#LTdIia:^5. 
40 [ 0 0 1 9] (2) K 1 5 ©S»|g51*3iS;^7-f 1 3 

Kl 5©iRI6a*JX7'f ^'^^t^l 3©iRitS*<tO/h3 
<. 3±ffll 4*«»E®ttE«!:i 2J;:5t*LTG3t;a:^. 
[0 0 2 0] ;i©i5JC, Kl SSKlt^cJltlCiO. 
7.'y^3f\ l©»fPia«Ttt» »±liil4««ftU. >^ 
7-ry©iB^ES««:'\©!»WKJtSn-5. X. 181 

5©fiicis*fi=(Sijp.iaa?.i!e««)«ra^ca:ici:t)> ^ 
±s 1 4 s$aictts©P33aB5fr-s td^-nr-s. 
[0 0 2 1] CJIT, 02iC3%-r«|j*©;;^9'fiyic':j^> 

50 T, #l(?Srff^5. H2(a)»C3^TJ:5»C. jafi200r© 
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[0 0 2 2] Ti=200'COie«)l«l 5.;^9^^'*(*1 3 
ai. aet-r-S. T2=23t:iC?&SlbrclScDiei 5CDiRt6« 
[0 0 2 3] 881 5a:X9-r^^*«fl 3&i^»Ut:%^ 

Ai = lOoi (T1-T2) 
A2 = 10a8(Ti-T2) 

ai>a, TfifcSCD-C, Ai>A, tSlD, ia2<b)©J: 

i. j^'&isairoiRjeiSAt-r^t. ai > a > A2 

[0 0 2 4] 'A\Z, 0 3*fflViT, Kl BS.t^T.^'f^' 

:5t. BI3(a)C^f <fc5C, « 1 5 Ct«lo!lD*P. 

10 0 2 51 C:©^®F*3815©JiE*^^*tt< 03(b)t^ 
■rj;5lC> Rl 5C*ViT»:^9-f^'**l 3 

X^^iS'**! 3tCfcViTI4. llftl 5tO»-&»r 

[0 0 2 6] f^i3»m'iy:s^\z^^x-^A(om».tis. 

(DKl 5 0D«^ 
[0 0 2 7] 
[«1] 

[0 0 2 8] err, 

o»... = (Ai-A)Ei/lo o...=yoi.../t 

[0 0 2 9] 
[I8c2] 

ti i 

}A\ 



[ft3] 



2io 

[0 0 3 0] (2) T.'^-i 3©«-& 
[0 0 3 1] 



[0 0 3 2] CC-^. 

02...=(A2-A)B2/U o...=yo2.../t 

[0 0 3 3] 
[»4] 

h 1. 2 



JO 



49 



2 

W2(A2 - A) 



2(o 



[0 0 3 4] Kl 5tX7'fiS'*fl=l 3tO^-&ffl»-^ 
V>T, Pi + P2 = 0 tfeS. fi£oT, 
{bt, (Ai-A)/(21o)lEi + {bt2(A2-A)/(21o))Ei = 0 
tiEi (A. -A) + t2E2(A2-A) = 0 
A = (tiExAi + t2E2A2) / (tiEi + t2E2) 

[0 0 3 5] ^. t2»t,7S:©T. Rl 5<DX-7-f ^* 
{*:l 3 lo-A2t;^4. r.^-C. 

(r-t2) : r = It-A : lo-Aj 

r = tj • (lo-A2)/(A-A2) 
r:(l/2)(l»-A2) = (l/2)(lo-A2) : b 

h = (V4r)(lo-A2)=' 
= (A-A2)(l(.-A2)/(4t2) (1) 

(i)iCtce;T®»:«s:f^A-ra 

ai = 8.4 xlO-« 
02 = 6.02X10-* 
Ej = 10850 kgf/»' 
E2 = 39200 kgf/nm' 
U = 2.0 m 
T, = 200 "C 
T2 = 23 "C 
ti =0.05 m 
I, = 0.5 mm 
A I = 2. 974X10-' mm 
A2 = 2. 131X10-' mn 
A = 2.154X10-' mm 
b = (A-A2)(U-A2)/(4t2) 
= (2.154-2.131)Xl0-» • (2-2.131XlO-»)/(4X0.5) 
= 23.0 X lO-'mm 
= 23 nm 
50 ttS.^. 
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[0 0 3 6] m2<D^m<Dy(.'y-ii^\zm^X. J^JSKSn 

[0 0 3 71 X, i8i«rU'-;i'eB©«Sfc}g*ier5ct»c 

[0 0 3 8] m3©^?g®X7'r:5'(CfeViT«, X^-f 

(DX > > i'' n X **il>;ft < ;& 5 . 
[0 0 3 9] Mt> H^?*ia:itsnxvi«s 
t*#i^-r*a«J® jafc»o T "bBtsjgjsr-s t K J: 

10 0 4 0] B4«D5l5gOX7'1':^{C*5V>T, ^ 1 ©ffi 

[0 0 4 1] m2<Dmiz^r)m^^y KSiTfs» 

[0042] 

«). 0 5 1 ©5ligWO)K*£?gi^ox ^ 

«K??-r-50, EI6tt0 5lw:feViTX7-1'y»f^ja«t? 
OX^'f y*RWr*BI. BI7«BI5ICa%-rX7-fi'* 
fflt>fc««x^'Xi'»«©¥BfBI, l2!8ttH7»C:fett« 

[0 0 4 3] ^tr. H7*»6ia9*fflViT*^Jfi«|oX 

f*. rn&OEIlC^ViT. 2 0tt^— x:/i^— h2 1 
±IC^»t e.nfeX t> 2 2 KJ:oTIiieB» 

[0 0 4 4] 2 Stt'^— X7'^-h2 l±{ClHMEiIlltr 
2 3 ©— :;&©lHHE«»»Ctt» 7.!7 2Q ©ESffi 



5S:frbTX5'r^^2 6*«Sl:tt^nTVi*. Ti^ 
[0 0 4 5] '^-X:/l'-h2 l±fCti, mnMn2 8 

d^ia: It 6 n. a^inK 2 8 <om.%^ ^ u-ov 

2 7*«»lt6nTt»-5. -t-L-T, «^Il»2 8t3-r;i' 

2 7 iTZ.-t•>i^II'f;^S!©Ux7^-^'(VCM:#-1• 
10 — X7'U-h2 lilCKltSnXV^SfeOtt, An-2 

9TatonTV».5. 

[0 0 4 6] 'A\Z. ±E«^©«^5^'<'X^fHl©f^ft 
*Bi??-r-5. aaT^-^ 2 0*tf?JkLTV>5.^C«, 
X 5 y 2 6 tta^x-f X 2 0 ©iiigy- > »C»M«t 

[0 0 4 7] :k\Z. ffiSt5^-YXi'2 0*^Xtf>H;^^- 
^22CJ:oT, flsitsiteKiiiansi:. ;io«^x>f 
Xi^2 0OIi»E»cJ:*«*-r-5^»Si[fcJ;-3T, X^-f 

^2 6tt«/Maiws'b-DTS±-r?>. 

a? [0 0 4 8] :3>()V2 7\zmM^mtt. m.9M^2 B 

<Dm.m.^yv':f\zmwL-^ixx\^^^:2^)V2 7\z\tmtiifl 

f6*-r<5t. 7i^5^3.x-3'2 3««IaI«Bb, X9-fy2 

6 ^a^xw" X 2 0 ©0fso h 9 y i^±c»ft«-a-. 

[0 0 4 9] :k\Z. Xyj>i^7-A2 5»CSJte.nT 
ViSX^^^'^a 6©RW*BI5Rt^H6 SffiViTffa 
5. cnSODBHC*V»T, (a)eiFBffBI, (WttiEHH, 
(c)»:&fi!l9B-?«-&. 

[0 0 5 0] HSfc^feViT, X9'fi'2 6tt, AIsOs-TI 

JO C(«li^3i^S&:6.02xl0-')<OX9'f3'*#:3 Oi, X5 

^ y** 3 0 <Dn±.m 3 1 tE5t*fi!i©s^flcfcx ^-r 5^ 

»3f»lg3i*©i«ViTi («»3S«»:8.4X10-' )©K 

3 2«t)^A$nTt^>S. ;i©IR3 2a, 200'C©1$BS 

TX/'?-;;^"J >i^aT?Jg^Lfc, 
[0 0 5 1] X7'fy*«:3 0©»±®3 lJC©I5S-9--f 

Kt«, »±A*si4-r^u-;i'»3 1 adsjg^snx 
X, x^-f^^^^a ooiwrssisfctt, ^aaisiR 

An««^® 3 1 b*«JgfiK$n, ««gS©PI-9--1' H»C 
tt, aia^Ny H*^ 3 3*«2:P»lt&nTli«.. («S. :i 
40 ©2-3©«^Ay H*tF3 3©5-6SII«fc«fflSn*© 

[0052] -f-UT, K3 2«200t:©g:H5CrtT}^fiK 

3 2 ©«»!S*©:5^*tX ^'f 3 0 J: 0*#Vi r i 

H6lCS^-ri5t. X7'fy*«:3 0©59±ai 

3 1 mi)m%T^7.9 2 o-^mz{h<n>vmm^\zmmt 

[0 0 5 3] J:oT, a^tx-f Xi^2 0*««tjtUTlr>* 
^, X9'f^^2 6 t«^X'rX2'2 Ot©«ttffl««^ 

50 i3.<i3.^<o-r*. riRjBFj si»±-r*J:t*«r*«. 
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«3 2©»tE.*«»Ksw«i-r«.;ife, T.^'f^^* 

[0 0 5 4] W.\Z. K«*iKRI^7.7'fy*«^®««S: 

[0 0 5 51 ±^f^io)m.mm-c\t. x5-fy*f*3o 

HSI^a 3 tt, aittT^'f Xi^ 2 0 t©|BJR8*^J2:< 
[0 0 5 6] ^lOl^ttWrtt, KB 2*7.7'f 

0 ©Siiii 3 1 1 SMfiaroffitr U-JWSU 3 1a bMm- 2D 
[0 0 5 71 JilS«fi!c»tJ;n«, ;^7-f 

tt, HI nc*-rj:5»'^ f«ia»x7-fy*flife3 0© 

[0 0 5 81 01 2X1X01 3 *fflv^T*%ia<D 
fg3©|IJ6t«*iftB^t-^. 01 2li*5!l«C0m3©*lS 

m(^Wi0ZJ^^<o7.y^yiSim-ri>m. 01 3«0i 2 

[0 0 5 91 ^ 1 ©IIJfg«»m*> 813 2*X5-f3'*ff 
3 0©»±W3 1 tR^k*fl!l©ffl±^»-JJ^*'-'fc**» 
JSWbR*^ 3 0 ©»±Ii 3 1 tE^fia©i5 

«fl^-y h-m^ifiS 3«&C«, Al20»-TiC(«igS« 
»:6.02X10-«)©;!^7'f^**3 0©«i»38*J:'?/ha 40 
;a:»lo(«»«»»:4.9X10-')©^2©«4 6 

^a©a5^^«7. 3 0 ©fi»3S5*«t 

(«*3S't55»:8.4X10-»)©mi©K4 5S;?^^b]t. 
[0 0 6 01 fi^^lPlCfeV^T, ftiSSJ: 

r)l/3fcffia-r«»««ttSB2©l!S4 6=6, fl6©2/3lcffi^ 

;:^7-^^'lilf^^aal■^^^> 01 3Ca^-r<t5»c, 

U afl'Ny H*^3 3©7.'^— »i'D:^*'>^<'^ 



[0 0 6 11 0 1 4 1 5 *fflViT*5Eia© 

f^4<Dmnm^m.m't^, 0i4ii*58?a©»4©*» 

«|©|ft«}^l«©X7>f^'S»'«-r«BI. 015«014 
T, cn?.©HI'*V^'C' (a)fiVffi0, (WVijEBH. 

[0 0 6 21 ^ 2 ©HJg^l-Cl*. R4 0S:7.7'f3^*ff 
3 0©S±ia3 1 tE»«!©Bi-t!V-Jl'»3 1 a»C?*l^ 

o©s±iS3 1 iis.nmom\zu-)^^3 1 a i^iiiir 

;5J;5tC}^«-r-5A-^«l^-T?*-2>*^« 0141^7^1-* 
die. aa'^y l«*^iS3 3»»Ctt, Al,03-TiC(«»!R 
«»:6. 02X10- 6 ) ©7« ^'^f*^ 3 0 ©^]»?S^<t 0 'J^ 
S ^Mo :4. 9 X 10- « ) ©S5 2 ©» 4 9 <£ J^JS 

b, te©«»5J-tt>^7'f ^^^ft^B 0©«l»!R**?>:*:*^ 
Tl («S«»«*^»:8-4X10-«)©S8 1 ©l»4 8 Sje^b:^. 
[0 0 6 31 g#*I^fC:feV^T, mSSffli 

r)i/3tcfflS-r^««ttSg2©Bt4 9 te©2/3i;:ffl^ 
's-y HiSTs 3j5»tt, a^x^xi^ 2 o:*i^»w^a 

[0 0 6 41 01 62rfflViT*^BJ©^5©*JS 

^59*B^w■r2.. 0 1 e »*56W©^ s ©^MWSKW-r 

?)0T, (a)ttffl!lBBI. (b)t*:6«®BI"^**« 
t!gl©«M«tl^-»^*»-«W-*'**^^* 

©si§Btt«is-r«>. 

[0 0 6 51 2|s:^lfi0dtmi©«J6Wlt©ffia^»- « 

fi'sy H«?^ 5 0 Tr»a. m 1 ©siii«©»a'^f h« 

T 3 3 ttX 5 'f 3 0 ©m«ffi©iSlJ-< H icKtt e. 
nx V^fc**. *|^Jfi(fiJ©«a'N-;/ KiR^ 5 0 ttX 

2^i*3 o©^ffi©f*a5«'Kite.nTvi«. 

[0 0 6 61 J;r>T, BI3 24fi!£)l!l«. X7-f^»fPfi 

3 o©3±li3 iflBdtiamx'f Xi'2 o:^i^icfl©»S3* 

[0 0 6 71 V* 3)1^5 0*^7. 7 -f^*'* 

#:3 o©assffi©**si5icis:»te.nTVi^.©t?. t.'^- 

v'>i^n7>i£i!^:^<T*Ci:*it?fr«). 01 7S. 
yt01 8SfflViT*5!W©SB6©llit«SKWf 0 
1 7tt*5|B^©Sg6©*«iW©R^jei^©^^1'^**'i 
?g-r«>0. 01 8li01 7tCi5ViT;^7-<5'»l<^fiK"^ 
©7>9-fi'SrSaia-r?)0"7, ;in6©0»C*^^T, (a) 
tt^PffiH, (b)ttiEBSH, (c)tt*fl!lffiBI'C**«' (i^^ * 

[0 0 6 81 ^5 ©^JS««JT«, R 3 2 ^T.^'f 
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**«5«qTtt. ;^7^'^^*<^3 0O^±®3 1 
3 0 ©|»l!g3i5?J: D -b:*:^ < Sit Lfc, 

[0 0 6 9] ±i5«i/£(c<}:n». msonffi^y^i^^ 
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[0 0 7 2] ±|B«lfifcfcJ:tl«, X^-f^^frnftSr 
ffiT-rsi. HI 9 lr*JViT^HJF*(«ij®§lt33g»3^£::^ 
*«»*-rs. c<D?lo38t)>£iC:*F4X7-l'3^*ffi*3 0 

*«c3 0*fi#5&iftiStX«*iftJc»ia^rii-*. ioT, 
T.y^ i^^WZ OMmm.'r^ 2 OlCMLTdbiC}** 

[0 0 7 3] H2 \ 2^m\^^x:^^m<o 
m 8 co^js«!!i£gei^r-5. h 2 1 ti^iEiRSQ^cDm s (omm 
m<owkmm<o7.'y^i^^wmt^^^ 02 2ttH2 1 

(c)K*flJBiHT»*. f^a, 2|s:|lifi«UC*5ViT. ^7© 

[0 0 7 4] *5IJ6^tm7W3IIE«R|tOffia^tt, X 
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T. ;^7-f3'2|EflE3 0O}»»gg*J:»3:A:$;a:S»»38*© 
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[0 0 7 6lgSIJC, EI2 3SIXH2 4S:fflV>T*%BJ 
©H 9 ©IISfi«iii«;iKIS-r^. H 2 3 Usjc^l^©^ 9 ©^ 
J6«©ISj«?BI^©:X7'f^^«!ftl8-r«H. H2 4ttig2 

3 \z^\^^x7. yiSf^msT©;^ ^^^^ttmt^m 
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[0 0 7 7] X^-Y^^^^S 0©S±S3 1 iS>yfl!l© 
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5C?gj«$n, :^9-fy*«:3 0©l»»a*J:0:fcSXi: 
SRi|K?g^©||l ©K6 Ot, X^'f ^'2|Eft:3 0©^±ffi 
3 1 ^iS5l*fflJ©ffifC, ffiOK+^BBA^Sat^^y H*^ 
5 0 a*»Klt6nTH4m(fl«ffi>i®aKKd*»oTJ!E 

ui ;^ 7 3 0 ommmm^ o /h^^ j^hru®* 
a? ©ii2©K6 1 tsRitrvii). 

[0 0 7 81 Ht, m2©JM6 l©fl!ia?fctt. X^-l"^ 
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J: D . aa'N y H*?^ 5 0 oymSJr^ Xif 2 0 l^&I^J'^O 

[0 0 8 1] MtC, ±i2«^JSWC*tiT, 
^*©«K*tAh 0» -TiCdSI^Siffift :6. 02X 10- « )T*.5« 

[0 0 8 21 Al(23.6X10-«).Ca(22.3X10-«),Co(13.8 
40 xl0-«).C(16.5X10-»).Aa(14. 2X10*). 111(33.0X1 
0- « ) . Fe (11. 76 X 10- • ) . Mg (27. 1 X 10" • ) . Nl (13. 3X1 
0-«).Pt(8.9X10-»).Ag(19.65xlO-«),Zn(39.7X10-«), 
Mn (22.0X10-') 

X, ±IE#SIJ6«tiJV»T, :^5'r:J'*«c©««*tAhO 
.-TiC(*l»»«»:6. 02X10- Z-tl^r^m 

[0 0 8 3] 

Os(4.6X10-»),W(4.6X10-«).Zr(5. 85X10-'). 
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[0 2] 0UC*5lt-5<^i!)*K?9-r^0-e»-5. 
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S:KWr*0T*«. 
[013] 01 2«C:feViTX7-f3^ftf^jaKt?0>^5^ 
5'^SSi?«-r*0T*-5. 
[014] *f8ga©»4©*JS«©l»*J^I^©^^'f^ 

*Kw-r*0T*^. 

[015] 01 4lC:fel.iT7.7'f3^»)fPiaft"J?®^^'f 
5'S;KI«-r*0T*-5, 

[016] *«ig©»5©*t6«©:^5-i'y*K?S'^* 

0T*2). 

[017] *5e?a©m6©^Sfi«i©iSi«j^Nf©:^^'f^ 

*K?ST2)0T*%. 

[018] 01 7 »CfeViTX9-f 3''lbf^ia«T?®^9'l' 
y«rBi?S-r*0'r*S. 

[0191 *5!?l©3l7©*J6«©Bl*K?^'^®^9'f^' 

[0 2 0] 01 QCfeViTX^-f y»f^Ja«Tf©7.7'f 
i5^*RI|-r«>0-C**. 
[02 1] *f8ig©«8 0*tfi«l©«l«»^©^^'^^ 

[0 2 2] 02 1 c^feViTJ^^'f 3'»f^ia«"P©:^7'f 
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[0 2 31 *58?a©«9©*lfi«l©l»Ja?l^^®^^'<^ 
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[0 2 4] 02 3c*v»TX7'f3'i!if^s*-e©;^7'r 
^^*itt§B-r«.0T»*. 

[0 2 5] 1*B^6-131622<»iiat-E«Snfc;^5-fi' 

©m0t?s.s. 

[02 6] 02 5 tC*3»t'&A-A*rffl0't?»«). 
[02 71 02 5 C45lt«)B-BifBS0"e»S. 
[0 2 81 02 5lC*-r:^9'f 
0T»S. 
[»#©lttWl 
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12 ffi^EetK^ 

13 7.7^ y^i^ 
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